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Tab. 1 Evaluation index system for developmental level of regional logistics
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1.2
9 , ;
9 ; ;
, 9 ; ;
1.2.1
(principal components analysis, PCA) ,
) ] o
1.2.2
(rank—score characteristics, RSC) s
1, , Score €[0,1], , , min—max
; =( - )/ ( - )3 , -
3 _ / )
2, , o
3, )
) I .
5 1 , (Rank)
2 9
2.1
9 2012 o N
N N N N N N o 2013 o
2.2
SPSS20.0 10 1 ,
, 0, 1, 2
SPSS20.0 , ( 2).  3).
« 4.
2
Tab. 2 Total variance explained
% % % %
1 7.019 70.193 70.193 7.019 70.193 70.193
2 1.124 11.244 81.437 1.124 11.244 81.437
3 0.835 8.354 89.791
4 0.546 5.458 95.250
5 0.338 3.382 98.632
6 0.085 0.849 99.481
7 0.043 0.431 99.912
8 0.009 0.088 100.000
9 -5.235E-17 -5.235E-16 100.000
10 -2.201E-16 -2.201E-15 100.000
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2 , 1, 80% 2 ,
81.437%, . 1 F1 ,  70.193%,
. X1,X4~X10 , ,
, F1 . 2 ) 2,
11.244%, ) . X2 X3 2 ,
, R .
3 4
Tab.3 Initial factor loading matrix Tab.4 Component score coefficient matrix
Fl1 2 F1 2
X1 0.921 -0.253 X1 0.131 -0.225
X2 0.600 -0.513 X2 0.086 -0.456
X3 -0.342 0.714 X3 -0.049 0.635
X4 0.966 -0.047 X4 0.138 -0.042
X5 0.811 0.146 X5 0.116 0.130
X6 0.979 0.109 X6 0.139 0.097
X7 0.930 0.244 X7 0.132 0.217
X8 0.770 0.002 X8 0.110 0.001
X9 0.835 0.439 X9 0.119 0.390
X10 0.995 0.011 X10 0.142 0.010
23 9
1, 80% , 2 , 4
, 9 2 ,
5. : 5
F1 = 0.131 ZX1 + 0.086 ZX2 — 0.049 ZX3 + Tab.5 Factor score
0.138 ZX4 + 0.116 ZX5 + 0.139 ZX6 + 0.132 ZX7 + Fl1 2
0.110 ZX8 + 0.119 ZX9 + 0.142 ZX10; 0.375 -1.247
F2 = - 0.225 ZX1 - 0.456 ZX2 + 0.635 ZX3 - ~0.584 0.223
0.042 ZX4 + 0.130 ZX5 + 0.097 ZX6 + 0.217 ZX7 + -1.308 —0.905
0.001 ZX8 + 0.390 ZX9 + 0.010 ZX 10, -1.298 0.628
-0.067 0.038
’ ) 2 0.066 0.129
(F). 1.854 0.500
Y | "y ) 0.153 1.851
0.809 -1.219
F:/\l’:')‘2 Fl+/\l/:_2)‘2 F . (1)
2 5 ,
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Tab.6 Evaluation results of logistics development level of nine provinces after PCA

F1 2 F
0.375 -1.247 0.151 4
-0.584 0.223 -0.473 7
-1.308 -0.905 -1.252 9
-1.298 0.628 -1.032 8
-0.067 0.038 -0.053 6
0.066 0.129 0.075 5
1.854 0.500 1.667 1
0.153 1.851 0.388 3
0.809 -1.219 0.529 2
3 9
3.1 1
9 1~9, 1.2.2 ,
5 min—max R 1 s
1 , 1, 1, S(X4) S(X10) , 1 ,S9(4)=
[S(X4)+S(X10)]/2, S(A) S(X1),5(X2),S(X3),5(X5),S(X6),S(X7),5(X8),5(X9) ,
7
1.000 | S(XT1) S(X2)
0.900 |
0.800 S(X3) S(X4)
0.700 S(X5) S(X6)
0.600 [ S(X7) S(X8)
0.500 | }
0.400 S(X9) S(X10)
0.300 |
0.200
0.100
OOOO 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
1 1
Fig.1 First score graph
3.2 2
R(A) R(X1),R(X2),R(X3),R(X5),R(X6),R(X7),R(X8),R(X9) 2 ,
,S(B)=R(A),S(C)=R(X1),---,S(J)=R(X9), : = / 2

, 2 .2
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Tab.7 First rank

S(A) R(A) S(X1) R(X1) S(X2) R(X2) S(X3) R(X3) S(X5) R(X5)
0.623 2 0.766 3 0.744 2 0.189 7 0.235 6
0.242 7 0.201 7 0.509 4 0.800 3 0.134 7
0.000 9 0.000 9 0.000 9 0.000 9 0.000 9
0.014 8 0.172 8 0.150 8 1.000 1 0.018 8
0.324 6 0.282 6 0.303 6 0.333 5 0.414 4
0.450 4 0.454 4 0.593 3 0.711 4 0.898 2
1.000 1 1.000 1 0.477 5 0.167 8 1.000 1
0.427 5 0.343 5 0.166 7 0.900 2 0.342 5
0.568 3 0.919 2 1.000 1 0.267 6 0.488 3
S(X6) R(X6) S(X7) R(X7) S(X8) R(X8) S(X9) R(X9)
0.518 2 0.232 5 0.400 5 0.469 5
0.209 7 0.187 6 0.319 6 0.328 6
0.000 9 0.001 8 0.083 8 0.000 9
0.014 8 0.000 9 0.000 9 0.106 8
0.325 6 0.165 7 1.000 1 0.547 3
0.346 5 0.342 4 0.252 7 0.275 7

1.000 1 1.000 1 0.905 3 1.000 1
0.482 4 0.507 3 0.628 4 0.918 2
0.487 3 0.515 2 0.966 2 0.520 4

1.000

0.900 S(B) S(C)
0.800 S(D) S(E)
0.700 SO e
0.600 : 2
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3 4 5 9
2

Fig.2 Second score graph
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Fig.3 Ninth Rank-Score graph
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Tab.8 Evaluation results of logistics development level of nine provinces after RSC
S(Y) 5(2)
1 0.333 0.143 0.238 6
2 0.167 0.333 0.250 5
3 0.111 0.111 0.111 9
4 0.125 1.000 0.563 2
5 0.250 0.200 0.225 7
6 0.200 0.250 0.225 7
7 0.500 0.125 0.313 4
8 0.167 0.500 0.333 3
9 1.000 0.167 0.583 1
4
41 9
6 8,
, 9 , 9 9
) N N N N N N 4 ’
6.
4.2
o 2
2 ; . . . 7
2 . . RSC
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Tab.9 Final ranking of logistics development level of
° nine provinces
RSC 2, PCA PCA RSC
° 6 4 6 4
n 0.628, , 7 5 6
7 9 9 9
o 2 8 2 4
4 . RSC 6 7 8
PCA 5 7 6
1 4 2
43 9 3 3 3
2 1 1
9 ,9
, 2
PCA I, N N ,
9 3, 2 o
) 9
4 o b b b
4,
2011 11 “ 7 ,
[26]
6 o ’ ’ ’ b b
9 8o
) ) o 5
2 12 , o
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Evaluation on Developmental Level of Regional Logistics in
Silk-road Economic Belt Based on PCA and RSC

Gan Weihua', Xu Ying', Huang Wen?, Wang Ruhong'

(1. Department of Industrial Engineering and Logistics Management, East China Jiaotong University,

Nanchang 330013, Chinaj 2. Library of East China Jiaotong University, Nanchang 330013, China)

Abstract . On the basis of the evaluation index for the present developmental level of regional logistics, the eval-
uation index system for the developmental level of regional logistics is established from three aspects of industrial
scale, industrial foundation and industrial environment. Firstly, evaluation for developmental level of regional lo-
gistics is conducted for the silk—road economic belt based on principle component analysis (PCA), and some ef-
fects that the correlation between indexes imposes on the later evaluation can be avoided. Secondly, the same e-
valuation for developmental level of regional logistics is made by applying Rank —Score characteristics (RSC)
method in order to improve the results after PCA. Then, the final ranking of logistics developmental level of nine
provinces in the silk—road economic belt is obtained by considering both the evaluation results after PCA and the
evaluation results after RSC. Finally, several suggestions for the development of regional logistics in the silk-road
economic belt are put forward, which may provide some practical reference for development of regional logistics.

Key words: silk—road economic belt; regional logistics; principal component analysis (PCA); rank—score charac-

teristics (RSC)



